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Development of Selective Attention in 
Reflective and impulsive Children 

Conceptual tempo is a cognitive style which refers to how carefully a child 
evaluates his cognitive products before offering a response (Kagan, 1966). The chi Id's 
tempo is usually judged by his performance on the Matching Familiar Figures Test (MFF) 
— 0 matching-ro**$ample task which requires the subject to choose among several response 
alternates. The reflective child takes longer to respond and makes fewer errors on the 
MFF than does the impulsive child. Conceptual tempo appears to be a stable dimension 
(Kogan & Kogan, 1970) which is related to other cognitive tasks such as word recognition 
(Kagan, 1965) and inductive reasoning (Kagan, Pearson & Welch, 1965). Because 
reflective children generally do better than impulsive children on these and other cog- 
nitive tasks, attempts have been made to modify impulsive responding. 

The research which has examined the effect of models on conceptual tempo (Ridberg, 
Parke & Hetherington, 1971; Debus, 1970; Yando & Kagan, 1968) indicates that it is 
more difficult to modify enrors than latency on the MFF. This suggests that by watching 
a model the impulsive subject can Uarn to slow down but not to effectively alter the 
strategy he uses on the MFF. Modifying tempo via modeling might be more effective it 
we had additional information on impulsive and reflective children regarding the pro- 
cesses which seem to be involved in observational learning. Bandura (1969) has argued 
that modeling involves the interaction of several subprocesses. The subprocess which is 
of major interest in this study is attention. It is possible that impulsive subjects are not 
attending to the complex series of acts perfonned by the models. Put differently, the sub- 
ject would have to attend selectively; aUend to certain relevant aspects of the model's 
behavior and ignore others (e.g. to pay more attention to the strategy used by the model 
than to the time taken by the model). In order to study differences in selective attention 

between impulsive and reflective children the present study employed an incidental leam- 

o 

in^ paradigm. 



Two contrasting predictions can be made about the incidental learning (IL) of im- 
pulsive and reflective children. Slower learners often attend to irrelevant stimuli 
(Stevenson, 1972). Therefore, because reflective children ordinarily outperform im- 
pulsive children on cognitive tasks, one might expect to find more IL and less central 
learning (CL) in impulsive children than reflective children. While reflective children 
are paying attention to central features of the task, impi Isive children may be attending 
to irrelevant stimuli • A variety of developmental studies, however, hove found IL to 
either increase or remain constant until 12-14 years of age, and then decline (Hagen, 
1972; Hale, Miller & Stevenson, 1968; Siegel, 1968). Furthermore, there is a positive 
correlation between CL and IL at the younger ages and a negative correlation between 
these measures at later ages (Hagen, 1972; Druker & Hagen, 1969). Younger children 
who do well on CL also do well 6friL,^hile^iaGrcffil3ren who do well on CL ignore 
incidental stimuli. Thus, the increase in the ratio of CL to IL occurs primarily in early 
adolescence. These findings would lead to the prediction that at the young ages, reflec- 
tive children will show more CL and IL than impulsive children and that the decline in 
IL will occur at an earlier age for reflective children than impulsive children. 

A second aspect of the present study was concerned with the nature of the stimuli 
used and how this might interact with conceptual tempo. The above predictions were 
based on studies employing independent pictorial elements as the central and incidental 
stimuli (e.g. animals and household objects). However, Hale and Piper (1973), using 
stimuli which varied the degree of integration of the central and incidental components, 
found that IL increased even beyond age 12 when colored geometric shapes were used as 
stimuli. Thus, the pictures and the shapes were functionally different regarding develop- 
mental changes in IL and they argued that when the components of the stimulus are well- 
integrated, even older subjects who typically can attend selectively do not do so. The 
present study used animal-household object pairs and colored forms as stimuli to see if Hale 



and Piper's findings would be replicated with reflective .and impulsive children* Since 
there is some evidence that reflective children are better than impulsive children at 
visual analysis (Kagan, 1966), one might also expect the former children, rather than 
the latter, to show fcloctivity with the well-intograted shape stimuli* 

A final, minor aspect of the study, varied the instructions presented to the subject to 
if directing the child's attention to central and incidental features led to similar 
performance in reflective and impulsive children. 

In summary, the purpose of the present investigation was threefold: (1) to 
attempt to examine the development of selective attention in children with either 
a reflective or impulsive conceptual tempo; (2) to determine whether the stimulus 
type — integrated (e.g., colored shapes) or independent (e.g. pictures of animals and 
household objects) — influences the developmental trends in selective attention found 
with impulsive and reflective children; and (3) to ascertain if similar performance 
results when reflective and impulsive children are told to attend to both components 
of the stimuius* 

These goals were approached by employing an IL paradigm to examine 
the development of selective attention in reflective and impulsive children 
in grades two, four, and six* The stimulus arrays consisted of either pairs of pictures 



of animals and household objects or colored shapes. Finally, half the subjects in each 
of the resulting subgroups were told to pay attention to the central and incidental stimuli 
while the other half were given the standard instructions which just directed their attention 
to-vard the central stimuli. This resulted in a 2 (Impulsive-Reflective) X 2 (Stimulus Type) 
X 2 (Instructions) X 3(Grade) design with the dependent measures being the subjects' CL 
and IL scores with picture or shape stimuli. 

METHOD 

Subjects 

The MFF was administered to all second/ fourth, '::nd sixth grade children availablo 
for testing in a rural, central New York school district. Children who were above the 
median for their grade on mean MFF latency and below the median for their grade on 
total MFF errors were classified reflective. Those scoring below the median for their 
grade cn mean MFF latency and above the median for their grade on total MFF errors 
were classified impulsive. The subjects were 30 impulsive and 32 reflective second graders; 
36 impulsive and 36 reflective fourth graders; and 35 impulsive and 31 reflective sixth 
graders. The mean age, in months, for the second, fourth, and sixth graders was 97.35 
(S.D. =5.13), 123.21 (S.D. =7.88), 147.95 (S.D. =7.85), respectively. 
Stimuli 

In order to investigate the effect of stimulus type, two types of stimulus arrays-- 
independent or integrated— were used. The independent type consisted of six white 
cards, each with a black outline drawing of an animal paired with a household ob|ect 
(Hagen, 1972). The integrated type also consisted of six cards, each with a different 
colored shape (e.g., red square, blue circle) (Hale & Piper, 1973). These cards were 
each 3" X 6" and all six were mounted in a horizontal array on a gray 8.5" X 30" panel. 
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Procedi i*e 

Each child was taken individually from the classroom and given the MFF. The 
MFF consisted of two practice items and 12 test items involving one standard familiar 
figure and six alternates. The subject was told to select the one of the six alternates 
whichwas identical to the standard. If the subject was incorrect he was allowed to 
continue until he was cor^'act or made six incorrect choices. The number of errors 
and latency to first response were recorded on each item. 

Reflective and impulsive subjects at each grade were designated to be tested on 
either Pictures or Shapes: Half of the subjects in these groups were told to remember 
the location of the central components and half were also told to remember which inci- 
dcntct component was paired with each central component. Within each grade and 
level of conceptual tempo, subjects in these four groups were matched, as closely as 
possible, on MFF errors and latencies. 

The procedures used in measuring central and incidental learning were essentioily 
the same as those used by Hale and Piper (1973). 

Central Learning: There were 12 trials to assess central learning in which animal 
and shape were always the central components (household object and color were the 
incidental components). Each trial consisted of a presentation of the array of six cards. 
The array was presented for six seconds, then covered, and the subjects were shown a 
"cue card" of the central component (animal or outline drawing of the shape on c white 
card) of one of the six cards. The subject had to Indicate on his answer sheet the loco-* 
tion of that animal or shape on the array he had just seen. The arroy was briefly shown 
again (to provide feedback) and then the next array of the next trial was presented. The 
CL score was the number of trials on which the child correctly indicated the location 
of the cue card. 



The same animals paired with the same objects (or the same shape of the same 
color) were used on all 12 trials. However, the position of each card in the array 
changed from trial to trial • The 12 trials were made of six different arrays, each shown 
twice. The order of presentation of the six arrays was randomly determined with the 
restriction that each array appear once in the first six and once in the last six trials. 
The piocement of the stimulus cords on the anray fomied a Latin square with each card 
appearing twice in each of the six positions across the 12 trials. The cue card to be 
presented on each trial was randomly determined, but with two restrictions: (1) each 
cue appeared twice during the 12 trials; and, (2) no position on the array was correct 
less than once or more than three times. 

Incidental Learning: This phase immediately followed the central learning phase. 
The subjects were shown an array of only the incidental stimuli; i.e. a horizontal row 
of six cards with drawings of the household objects or six cards which were entirely 
the color of the shapes. The subjects were then shown the central stimuli, one at a time, 
and had to indicate which object (or color) had been paired with the central stimulus 
being shown. The IL score was the number of pairs correctly identified. 

Instructions: It wa5 necessary that the children be tested in small groups. This was 
done by having them inHicoire their choice on an answer sheet. The answer sheet had a 
row of six small boxes for each question and \\ was explained to the subjects that these 
boxes corresponded to the position of the stimuli on the display panel. The first stimulus 
card on the panel had the number "1 " written beneath it; the second stimulus had the 
number "2" written beneath it; etc. Likewise, the first box in each row on the answer 
sheet had a "1 " beneath it; the second box had a "2" beneath it; etc. Two practice 
trials were given to explain the requirements of the task to the subjects and to instruct 
them on using the answer sheet. One investigator presented the stimuli and the other 



was avoilablo to assist the subjects when necessary* Thus, instead of each subject 
having to point to the location of the stimulus card he thought correct, he merely 
indicated his choice by placing an "X" in the box on his answer sheet which corres- 
ponded to the position on the display panel of the stimulus which he thought was correct* 
There were no problems in using this procedure with children in grades 2, 4, and 6* 

The practice array consisted of two stimuli, instead of six, which were similar to 
the kind of stimuli the subject would see* For example, the Picture group had practice 
trials involving animal-object pairs* All subjects were told to remember the location 
of the animals (shapes) because they would be asked to put an X in the box number 
where the cue cord had been* Those subjects assigned to the Instruction group were 
otso told to try to remember the household object paired with each animal (color of 
each shape); these Instructions were repeated after trial 6 of the central learning phase* 

RESULTS 

Separate 2 (Impulsive-Reflective) X 2 (Stimulus Type) X 2 (instructions) X 3 (Grade) 
unequal n anovas were performed on the CL and IL scores* The only ^tatisfically signi- 
ficant effect in the CL analysis was due to Grade (F = 4*5968; df - 2, 176; p < *05)* 
A Newman-Keuls ariolysis indicated that subjects in grodes 4 (X = 5*194) and 6 (X = 
5*257), while not differing from each other, had hicj'ner CL scores than subjects in 
grade 2 (X =4*306)* The increase in CL with age agrees with Hale and Piper's (1973) 
findings. 

The anovQ of IL scores indicated a highly significant effect due to Stimulus Type 
(F = 19.3096; df = 1, 175; p< .01) with I L being greater with Shapes (X = 3*443) than 
with Pictures (X = 2*363)* Because the type of stimulus hod such a strong Influence on 
IL and because this variable tended to interact with several other variables (p < *10) 
which were of interest, separate 2 (Impulsive-Reflective) X 2 (Instructions) X 3 (Grade) 
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unequal n anovas were performed on the IL Picture scores and on the IL Shape scores. 

The only significant effect in the analysis of the Picture data was a Tempo X 
Grade interaction (F = 4.009/ df = 2, 90; p < .05). The means for this interaction 
are presented in TabJe 1 . IL with Pictures appears to increase with age for impulsive 
subjects but an analysis of simple effects indicated that this increase was r^onsignificant 
(F = 1 df = 2, 90; n»s.). IL tended to decline with age in reflective children 
(F =2.433; df = 2, 90; .05 < p < .10). Further analysis showed that in grade 6, when 
a decline in IL can be expected, there was significantly greater IL in impulsive than 
reflective children (t90 =2,887; p< .01). Thus, the instructions used in this study 
had little effect on CL or IL with Pictures and, as predicted, selective attention appears 
to develop sooner in reflective than impulsive children. The prediction that, at the 
younger ages, IL would be greater in reflective thon impulsive subjects was not sub- 
stantiated, although the mean scores for second graders were in the predicted direction. 

Insert Table 1 Here 

The analysis of the Shape data indicated that subjects who were instructed to remember 
the colors of the forms had higher IL scores (X = 3^933) than subjects not given these 
instructions (X =2.927) (F =6.788; df = 2, 85; p < .05). As in Hale and Piper's (1973) 
second experiment, IL with these Shape stimuli tended to increase with age (F =2.517; 
df = 2, 85; .05 < p < .10). However, this was primarily due to the performance of 
subjects given instructions to remember the incidental components (F =2.782; df = 2, 
85; .05 < p < .10). Thus Hale and Piper's assertion that, regarding IL, Shape and Picture 
srcmuli are funcrionally df^rent was supported by the differential effect of instructions 
with these stimuli. Of special interest for the present study was that the functional dis- 
tinction between these stimuli was only apparent for reflective children. This assertion 
is supported by the correlations between CL and IL for reflective and impulsive children 
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m grades two, four, and six. These correlations, which provide information about the 
tradeoff of IL for CL, ore presented in Table 2 with the Instruction conditions having 
been combined* 

Insert Table 2 Here 

B/ grade 6 the performance of both reflective ond impulsive children with Shape 
stimuli showed a significant positive relation between CL and ^ecoll of incidental 
stimuli. These findings ogree with those reported by Hale and Piper (197d), Impulsive 
sixth graders displayed a similar, significont positive relation between CL and IL with 
Picture Stimuli, suggesting they used a similar strategy with both stimuli. The negative 
correlation between CL and IL with Pictures for Grade 6 reflectives suggests that these 
children hove begun to shew the tradeoff of IL for CL and that the strategy they use 
depends on the typa of stimuli presented* However, if such a tradeoff occurred, then 
CL with Pictures should be greater for sixth'-grade reflectives than sixth-grade impul- 
sives. A closer scrutiny of the CL Tempo X Stimulus Type X instruction X Grade inter- 
action (F - 2.752; df = 2, 176; .05 < p < JO) supports this expectation. The CL Picture 
scores ore presented in Table 3. Th;so dato indicate reflect ive^impulsive differences 
in the developmental trends for CL when subjects were given instructions to remember 
both central and incidental components. For subjects given standard instructions, a 
Newman-Keuls analysis indicates thct CL for grade 6 reflectives differed significontty 
from that of grade 6 impulsives, and from second grode tmpulsives and reflectives. 

Insert Table 3 Here 

The data teems to clearly indicote that reflective sixth graders can attend selec- 
tively and thereby enhance CL and that the ottentionol strategy they choose varies 
with the nature of the stimuli. The data for impulsives ore more perplexing. The 
impression these subjects give with Picture stimuli is that of a tendency toward an in- 
crease in IL and a decline in CL with age; yet their CL and IL scores ore positively 
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correlated* This is not the result of having collopscd on Instruction conditions in Toble 
2, since correlations for impulsive subjects without Instructions (r ^' .63^ n = 5) 
and with Instwctions (r = .54; n = 9) present the some picture* It ;s as if Ihese children 
ore stoiggling with o strategy they cannot effectitcly use. 



DISCUSSION 

The findings for CL in this study ore quite similar to those of other studies which 
generally report CL to increase with age (Hogen, 1972). Also, the present findings 
replicate Hale and Piper's (1973) work by indicoting that the relation U^'tween CL and 
•age does not interact with type of stimulus--at least within the range of stimuli used. 
Although CL increosed with both types of stimuli. Hole and Piper's findings for IL indi- 
cated that these stimuli were functionally different. The present firuiings also suggest 
this. Incidental learning tended to increase with age for Shape but not for Picture 
stimuli; especially for those subjects who were instructed to remember the shape and 
color of the stimuli. The instructions used in this study had no effect on perfonnance 
wirh Pictures. Perhaps the most interesting finding of this study is that a functional 
distinction between these stimuli appears to be related to the child's conceptual tempo. 

Reflective and impulsive children performed similarly with Shape stimuli. There 
was no tendency for tempo to effect either CL or IL. Furthermore, by the sixth grade 
both types of subjects displayed a significant, positive correlation between CL and IL 
with Shapes. This correlation is similar tc that found by Hole and Piper (1973) and 
supports their contention that with Shapes the central and incidental components ore integral 
parts of the whole stimulus and that it is not necessary to adopt a selective strategy. 
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Tho$^ 0* the age when strategies to attend selectively seem to appear (Hagen, 1972), 
subjects choose not to attend selectively to the Shape stimuli because it is not advanta- 
geous to do sOi This may bo a decision though, which is made more by reflective than 
impulsive children. 

The findings with Picture stimuli, which consisted of independent central and inci** 
dental components, wore related to the child's conceptual tempo. Performance with these 
stimuli is enhanced when the subject employs a selective strategy. Incidental learning 
decltned with age for reflective children and/ dt the sixth grade level, reflective subjects 
displayed significantly less IL than impulsive subjocfs. This, alohg With the sixth grade 
reflective child's high CL score in the standard instruction condition and the trorKl toward 
a negative CL*-IL correlation for these subjects suggests that they are attending selectively 
and showing a trade-off of IL for CL* Thus, reflective children, at least by the time 
they reach the sixth grade, are flexible in their deployment of attention in that they 
used a selective strategy which enhanced performance with Pictures but did not use this 
strategy since it would not facilitate performonce with Shapes. 

The positive CL-IL correlations were significant with both Shapes and Pictures for 
sixth grade impulsive children, implying they used the same strategy for both types of stim* 
uli. One possible interpretation is that impulsive children are merely displaying a delay 
in the onset of sdective attention and that somewhat older impulsive youngsters would perform 
like the sixth grade reflectives. This interpretation oould be reloted to cross cultural re*- 
search showing that environmental factors can delay the onset of selective attention (Wagner, 
1974). However, this interpretation seems to be inconsistent with some aspects of the 
impulsive chi Id's performance. More specifically, it could not explain the positive IL* 
CL correlation with P'^ - res coupled with the trend toward an increase in IL and a decline 
in CL for these subjects. Another interpretation is that sixfh grade impulsive children 
recognize the need for a selective strategy with Picture stimuli but cannot effectively 
utilize this strategy. 
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Hogen (Hagen^ 1972) has suggested a two-^oge model of selective attention • The 
fint stage is one of discrimination where the subject identifief both the relevant and inci*» 
dontol cues* The second stage involves focusing on the roUvant features and ignoring 
the incidental cues* jmpuUlve children may have trouble attending selectlvel y because 
of problem in stage I related to difficulty in distinguishing relevant from irrelevant cues. 
This couW result in their trying to remember aif cues because they are not efficient in 
determimng wKJch cues ore most important . This strategy would impair CL and would 
ciso account for the positive CL-IL conrelation with Pictures* Reflective children seem 
to carry out both stages with flexibility and efficiency. They appear to discriminate 
relevant from irrelevant cues and then attend selectively if the task demands (Picture 
or Shape) indicate that this would be an effective strategy. 

The suggested difficulties which impulsive children have in stage I of selective atten- 
tion can be traced to at least two possible sources. First, at a very general level/ impul* 
sive children may have difficulty breaking a stimulus configuration into its components. 
Zelniker and Oppenheimer (1973) pointed out that impulsive children do poorly on dis- 
crimination problems and profit from training in stimulus differentiation. Their suggestion 
that impulsive children may do better when required to perceive wholes rather than details 
is consistent with some of the original research on conceptual terrpo which indicates that 
impulsive children arc less analytic than reflective children (Kagan, Moss, & Sigel, 1963). 

Second, impulsive chi Idrcn may do poorly In stage I becarse of difficulties in deter** 
mining which stimulus component is relevant. Neussle (1972) found that reflective children 
are better able than impulsive ones to utilize feedback, especially feedback indicating 
they were incorrect, to review their previous responses and ger)erate a hypothesis con- 
sistent with the feedback. McKInney (1973) also concluded that reflective children are 
more efficient hypothesis testers and that impulsive children are more likely to use Infer- 



13 



motton In o nonsystemotic/ trlal-and-error way. This interpretoHon is also consistent 

i 

with pre^'ious suggestions that impulsives may have had inconsistent reinforcement 
histories (Weiner & Adams, 1974) which interfered with their learning to use feedback 
systematical !/• 

This interpretation could be tested more clearly by testing reflective and impul- 
sive children beyond grade 6 and by varying the difficulty of the task; i .e. by mani- 
pulating the diffioultv of the initial discriminotions. Such a task should highlight 
differences between reflective and impulsive children since previous research has shown 
thot impulsive children revert to their old strategics when tasks become more difficult 
<Egeland, 1974), and that the differences between reflective and impulsive children 
are most apparent on difficult items or following negative feedback (Neussle, 1972) « 

In conclusion, the position taken here is that impulsive and i^eflective children 
may have similar strategies available to them and that the former children may net 
have to be taught new strategies, but to plan to effectively use the ones they already 
hove. 
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TobUI 

Mmh Inddcntol Uomfng Score with Picture Stimuli for 
lUflMliv* and tnyulsiv* Subt«eN In GradM 2« 4, and 6 





GRADE 




2 


4 


6 


kupuUhm 


2.134(15)" 


2.334(18) 


3.0S6 (18) 


Rifl«cllv« 


2.563(16) 


2.495(19) 


1.5(16) 



o. C«il N Is pmntwl In paranliMm 



Tobl*2 

Cmlottom Utmmn C««hol onA Incldwitol Uomtng for 
ta^Uly, ond Rifl«e«v Chlldi^ tn Grodtt ?, 4 «id 6 




GRADE 



2 
4 
4 



PIdurt Stimuli 

.009 05)« 
-.188 (18) 
.642 {\vf* 



-.353 (15) 
.074 (18) 
.547(16)' 



ONuR^ in bwdart* rtfir to N 
»>p<.05 



.114(16) 
-.033(19) 
-.352 (16) 




.004(16) 
.023(17) 
.569 (15)^ 




Tobl«3 

Msan Central L«oming Soom Ihlng PteKm Sttmull 



TEMPO 


INSTRUaiON 
CONDITION 


2 


GRADE 
4 


6 


IMPULSIVE 


WITHOUT 
WITH 


3.857 (7)« 
4.625(8) 


5.889(9) 
4.333(9) 


3.888(9) 
5*333(9) 


REFUaiVE 


WITHOUT 
WITH 


3.750(8) 
4.25 (8) 


5.600 (ID) 
4.889 (9) 


7.00(8) 
5.125(8) 



a. Call N is prasentvd In penrwithMM 



